TITLE OF THE INVENTION 
PANORAMIC COMPOSITION OF MULTIPLE IMAGE DATA 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a technique of selecting part 
of multiple image data. 

Description of the Related Art 

[0002] Photographing with digital still cameras (DSC) and storing 
image data of the photographs in a computer has become common. 
There is a known technique of panoramic image composition that 
combines multiple image data into composite image data 
representing one composite image. The details of the panoramic 
image composition are disclosed, for example, in Japanese Patent 
Laid-Open Gazette No. 2002-170111. 

[0003] The prior art technique, however, requires the user to 
manually select image data available for panoramic image 
composition. The user workload for such selection becomes heavier 
with an increase in capacity of recording media used for the digital 
still camera and a resulting increase in number of image data stored 
therein. 

SUMMARY OF THE INVENTION 
[0004] The object of the invention is thus to provide a technique of 
reliving the user workload for selection of image data available for 
generation of a panoramic image. 

[0005] In order to attain the above and the other objects of the 
present invention, there is provided an image file selection method of 
selecting multiple image files available for composing a panoramic 
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image from a plurality of image files. Each of the plurality of image 
files including image data and image attribute information. The 
image attribute information includes positional information 
representing a geographical position at a time of photographing. 
The method comprising the steps of: (a) reading out the positional 
information from each of the plurality of image files! and (b) selecting 
multiple image files photographed at geographical positions within a 
predetermined distance as the multiple image files available for 
composing the panoramic image based on the positional information. 
[0006] The image file selection method of the invention automatically 
selects multiple image files, which are specified to have geographical 
positions at the time of photographing within a predetermined 
distance, as the multiple image files available for composition of a 
panoramic image. This arrangement desirably relives the user 
workload for selection of image data available for generation of a 
panoramic image. 

[0007] The technique of the present invention is actualized by a 
variety of applications, which include an image file selection method 
corresponding to the image file selection apparatus discussed above, 
computer programs that attain the functions of the image file 
selection apparatus and the steps of the corresponding image file 
selection method, recording media in which such computer programs 
are recorded, and data signals that include such computer programs 
and are embodied in carrier waves. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] Fig. 1 illustrates an image processing system in one 
embodiment of the invention; 

Fig. 2 is a block diagram schematically illustrating the 
structure of a digital still camera working as an input device of 
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generating image data; 

Fig. 3 is a block diagram schematically showing the 
configuration of a computer PC and a color printer as an output 
device of outputting image data; 

Fig. 4 schematically shows the structure of an image file GF in 
the embodiment of the invention; 

Fig. 5 shows one example of attribute information stored in 
Exif IFD of the image file GF; 

Fig. 6 shows the structure of attribute information stored in 
GPS Info IFD of the image file GF; 

Fig. 7 is a flowchart showing a processing routine of 
panoramic image composition executed by the computer PC in the 
embodiment of the invention; 

Fig. 8 is a descriptive view showing a window Wl opened at 
the start-up of the panoramic image composition process; 

Figs. 9(A) and 9(B) are descriptive views showing field angles 
of two image data having different lens focal lengths at the time of 
photographing; 

Figs. 10(A) and 10(B) are descriptive views showing 
photographed areas Fl and F2 of two image data having different 
lens focal lengths at the time of photographing; 

Fig. 11 is a descriptive view showing a window W2 opened in 
the process of panoramic image composition, where selected multiple 
images are displayed; and 

Figs. 12(A) and 12(B) are descriptive views showing a process 
of combining two images into a panoramic image. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0009] One mode of carrying out the invention is discussed below as a 
preferred embodiment in the following sequence- 
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A. Construction of Image Processing System 

B. Structure of Image File 

C. Process of Selecting Image Files 

D. Modifications 

[0010] A. Construction of Image Processing System 

Fig. 1 illustrates an image processing system 10 in one 
embodiment of the invention. The image processing system 10 
includes a digital still camera 12 functioning as an input device that 
generates image files, a personal computer PC functioning as an 
image display control device that takes charge of display control of 
the image files generated by the digital still camera 12, and a color 
printer 20 functioning as an output device that outputs processed 
images to media. 

[0011] The digital still camera 12, the personal computer PC, and the 
color printer 20 are mutually connectable via a cable CV. In the 
state of connection by the cable CV, the digital still camera 12 and 
the other constituents are allowed to transmit and receive image files 
via the cable CV. In the status of no connection by the cable CV, the 
digital still camera 12 and the other constituents are allowed to 
transmit image files therebetween via a memory card MC. 
[0012] Fig. 2 is a block diagram schematically illustrating the 
structure of the digital still camera 12 working as the input device of 
generating image data. The digital still camera 12 focuses the light 
through an optical lens into an image on a charge coupled device 
(CCD), so as to electrically record a still image. 

[0013] The digital still camera 12 has a circuit group for generating 
image data, a circuit group for positioning, and a control circuit 124 
for controlling these circuit groups. The circuit group for 
generating image data includes an optical circuit 121, an image 
acquisition circuit 122, and an image processing circuit 123. The 
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circuit group for positioning includes a GPS (Global Positioning 
System) circuit 128, a GPS antenna 129, and a portable phone 
interface circuit 125. The digital still camera 12 also has a 
selection/decision button 126 as a user interface and a liquid crystal 
display 127 used for preview of photographed images and user 
interfaces. 

[0014] In the circuit structure for generating image data, the optical 
circuit 121 uses a CCD to convert optical signals into electrical 
signals. The image acquisition circuit 122 controls the optical 
circuit 121 to obtain images and generate image data. The image 
processing circuit 123 processes the image data thus generated. 
[0015] In the circuit structure for positioning, the GPS antenna 129 
receives radio waves from GPS satellites. The GPS circuit 128 
analyzes the received radio waves to obtain positional information 
representing the current geographical position of the digital still 
camera 12. With the recent improvement in performance of the GPS, 
even a central room in an office building apart from any windows 
obtains positional information with an error of only a few meters. 
[0016] The portable phone interface circuit 125 enters the positional 
information obtained by a portable phone into the GPS circuit 128. 
The portable phone utilizes the radio waves of a base station to 
obtain the positional information. The positional information is 
thus obtainable even at a place that has extreme difficulties in 
receiving the GPS radio waves, for example, in an underground 
shopping mall. One known positioning technique for obtaining such 
positional information is gpsOne (trademark) by QUALCOMM Inc., 
the USA. 

[0017] The photographing process of the digital still camera 12 (that 
is, the process of acquiring image data) includes the steps of (l) 
update of GPS data, (2) the user's setting of a photographing mode, 
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(3) photographing (input of image data), (4) image processing, and (5) 
recording of an image file, which are carried out sequentially in this 
order. 

[0018] The user interfaces like the liquid crystal display 127 and the 
selection/decision button 126 are used for the update of GPS data. 
In response to the user's update instruction, the GPS circuit 128 is 
activated to generate the positional information according to the 
radio waves from the GPS satellites. As the positional information 
thus generated is stored into a non-volatile memory (not shown) 
included in the image acquisition circuit 122, a display 'GPS_OK f is 
indicated on the liquid crystal display 127. 

[0019] The positional information is updated in response to the user's 
instruction. This arrangement desirably cuts down the electric 
power consumed for acquisition of the positional information and 
thus saves the power consumption of a battery included in the digital 
still camera 12. In a preferable application, the digital still camera 
12 has an optional mode of continuously monitoring and updating the 
positional information. 

[0020] In the mode of continuously monitoring and updating the 
positional information, in the case where no positional information is 
obtained at the time of photographing a certain image file, one 
preferable procedure estimates the photographing position, based on 
the positional information of image files GF generated before and 
after the certain image file. 

[0021] When a portable phone PP is connected to the digital still 
camera 12, the information from the portable phone PP is 
additionally used for generation of the positional information. In 
the non-receiving state of radio waves from the GPS satellites, only 
the information from the portable phone PP is used for generation of 
the positional information. 
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[0022] After acquisition of the positional information and setting of 
the photographing mode, the user presses a shutter button to 
effectuate photographing. In response to a press of the shutter 
button, the image acquisition circuit 122 controls the optical circuit 
121 to convert input optical signals into electrical signals and 
thereby generate original image data. The original image data thus 
generated are subjected to image processing for storage. 
[0023] This image processing is a pre-treatment of the original image 
data, prior to storage into the memory card MC. The general 
procedure converts the original image data into a JPEG format 
suitable for storage of photographic images. After conversion into 
the JPEG format, the procedure adds photographing information PI 
to the converted image data to generate an image file. 
[0024] The photographing information PI regards photographing 
conditions and includes positional information representing the 
photographing position and time information representing the time 
of photographing. The positional information is stored in the 
non-volatile memory of the image acquisition circuit 122, as 
mentioned above. The photographing process of the digital still 
camera 12 terminates with recording of the image file into the 
memory card MC. The structure of the image file will be discussed 
later. 

[0025] Fig. 3 is a block diagram schematically showing the 
configuration of the computer PC and the color printer 20 as the 
output device of outputting image data. The computer PC has a slot 
22 for reading an image file from the memory card MC inserted 
therein and a print data generation circuit 23 for generating print 
data, according to which the color printer 20 carries out printing. 
[0026] The print data generation circuit 23 includes a central 
processing unit (CPU) 231 that executes arithmetic operations for 
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generation of print data, a hard disk 232 that stores programs 
executed by the CPU 231, results of the arithmetic operations by the 
CPU 231, and other data, and a random access memory (RAM) 233 
that temporarily stores these programs and data. The print data 
generation circuit 23 also has the functions of image processing and 
selecting image files, which are executed prior to generation of print 
data. 

[0027] The hard disk 232 of the computer PC stores an image 
management file used for management of each image file, a 
geographical information database, and panoramic image 
composition software used for organization of image files and 
creation of an album. The functions of these components will be 
discussed later. 

[0028] The color printer 20 is capable of outputting color images. 
One typical example of the color printer 20 is an ink jet printer that 
ejects four different color inks, cyan (C), magenta (M), yellow (Y), and 
black (K) on a printing medium to form a dot pattern and thereby 
complete a printed image. 

[0029] B. Structure of Image File 

Fig. 4 shows the structure of an image file GF in the 
embodiment of the invention. The image file GF has a file structure 
in conformity with Exchangeable image file format (Exif) for digital 
still cameras. This format is specified by Japan Electronics and 
Information Technology Industries Association (JEITA). According 
to this format, JPEG-Exif files that store compressed JPEG data as 
image data are included in Exif files (files of the Exif format). 
[0030] The image file GF includes an SOI marker segment 101 
representing a header of compressed data, an APP1 marker segment 
102 storing attribute information of the Exif format, an APP2 marker 
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segment 103 storing Exif extended data, a DQT marker segment 104 
defining a quantization table, a DHT marker segment 105 defining a 
Huffman table, a DRI marker segment 106 defining an insertion 
interval of a restart marker, an SOF marker segment 107 
representing various parameters relating to frames, an SOS marker 
segment 108 representing various parameters relating to scanning, 
an EOI marker segment 109 representing a termination of the 
compressed data, and an image data storage area 110. 
[0031] The APP1 marker segment 102 stores an APP1 marker 1021, 
an Exif identification code 1022, a TIFF header and other attribute 
information 1023, and thumbnail image data 1024. The attribute 
information 1023 has a TIFF structure with a file header (TIFF 
header) and includes, in the case of an Exif- JPEG file, 0 th IFD storing 
attribute information relating to compressed image data, Exif IFD 
storing the photographing information PI, audio information, and 
other attribute information inherent to the Exif format, GPS Info 
IFD storing measurement information of the GPS, and 1 st IFD 
storing attribute information relating to thumbnail images. The 
GPS Info IFD is pointed by an offset from the TIFF header stored in 
the 0 th IFD. Tags for identifying various pieces of information are 
used in the GPS Info IFD, and the respective pieces of information 
may be referred to as tag names. 

[0032] Fig. 5 shows one example of the attribute information stored 
in the Exif IFD of the image file GF. The attribute information 
includes various tags, for example, tags relating to a version and tags 
relating to photographing conditions. The tags relating to the 
photographing conditions store settings of exposure time, F number 
of a lens, ISO sensitivity, shutter speed, aperture, exposure program, 
lens focal length, luminance, light source, Metering mode, and other 
parameters according to specified offsets as the photographing 
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information PI. 

[0033] Fig. 6 shows the structure of attribute information stored in 
the GPS Info IFD of the image file GF. The attribute information 
may include information representing the orientation of each 
photographed image (tag numbers^ 16 and 17), the speed of 
photographing, and the time (Coordinated Universal Time), in 
addition to the positional information representing the geographical 
position, for example, the latitude and the longitude at the time of 
photographing (tag numbers- 1 to 4). The photographing 
information PI including these pieces of the attribute information is 
recorded in the digital still camera 12 at the time of photographing, 
as mentioned above. 

[0034] C. Process of Selecting Image Files 

Fig. 7 is a flowchart showing a processing routine of 
panoramic image composition executed by the computer PC. The 
processing routine of panoramic image composition includes a 
process of selecting multiple image files GF available for panoramic 
image composition (steps S110 through S160) and a process of 
combining multiple image data included in the selected multiple 
image files GF into one panoramic image (step S170). 
[0035] At step S110, the user activates the panoramic image 
composition software, after copying the respective image files GF 
stored in the memory card MC into a predetermined area in the hard 
disk 232. On activation of the panoramic image composition 
software, a start-up window Wl (see Fig. 8) of the panoramic image 
composition software opens. 

[0036] The window Wl includes display of thumbnail images of the 
respective image files GF copied into the predetermined area in the 
hard disk 232. The thumbnail images are displayed according to 
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thumbnail image data 1024 (see Fig. 4) read from the image files GF. 
When the user selects an option 'Auto Selection 1 from an image 
selection menu on the window Wl, the process starts to automatically 
select image files GF available for the panoramic image composition 
among the multiple image files GF. 

[0037] When the user selects an option 'Manual Selection 1 from the 
image selection menu, on the other hand, the panoramic image 
composition is carried out with regard to multiple image files GF 
manually selected by the user. For the simplicity of illustration, a 
processing routine in response to the user's selection of the option 
'Manual Selection' is omitted from the flowchart of Fig. 7. 
[0038] At step S120, the CPU 231 reads the photographing 
information PI from each image file GF. The photographing 
information PI read out here includes information on the 
geographical position where each image has been taken, the lens 
focal length, and the direction of the photographed image. The 
information on the geographical position includes the latitude and 
the longitude at the time of photographing. The direction of the 
photographed image represents the direction of the digital still 
camera 12 at the time of photographing. These pieces of 
information are stored in the GPS Info IFD. The lens focal length is 
stored as the actual focal length of the taking lens in the Exif IFD. 
[0039] At step S130, the CPU 231 performs a positional relation 
specification process according to the information on the 
geographical position read from each image file GF. The positional 
relation specification process refers to the geographical position at 
the time of photographing the image in each image file GF and 
selects plural image files GF having the relative geographical 
positions within a preset distance. 

[0040] According to one example of the processing at step S130, the 
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CPU 231 calculates the relative distance between the respective 
photographing positions according to the positional information and 
selects plural image files GF having the calculated relative distance 
of not greater than 10 m. In this case, the maximum distance 
between the selected plural image files GF may be greater than 10 m. 
For example, among selected image files GFl, GF2, and GF3, the 
relative distance between the two image files GFl and GF2 and the 
relative distance between the two image files GF2 and GF3 are both 9 
m, while the relative distance between the two image files GFl and 
GF3 is 18 m. 

[0041] At step S140, the CPU 231 performs a photographing area 
computation process according to the direction of the photographed 
image and the lens focal length read from each image file GF. The 
photographing area computation process computes a photographing 
area recorded in the image data from the direction of the 
photographed image and the field angle in the width direction 
calculated from the lens focal length. The field angle in the width 
direction is calculated from the lens focal length according to the 
procedure discussed below. 

[0042] Figs. 9(A) and 9(B) are descriptive views showing the field 
angles of two image data having different lens focal lengths at the 
time of photographing. Fig. 9(A) shows the field angle in the case of 
a relatively short lens focal length, and Fig. 9(B) shows the field 
angle in the case of a relatively long lens focal length. These 
drawings illustrate the positional relation between the optical 
system and the imaging element of the digital still camera 12. In 
the illustration, the optical system is expressed as a lens L, and the 
imaging element is expressed as a CCD (charge-coupled device) 
forming a light-receiving plane. 

[0043] The lens L represents one lens that replaces multiple lenses 
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included in the optical system of the digital still camera 12 and has 
identical effects. The center of the lens L is called a principal point, 
and a plane passing through the principal point to be perpendicular 
to a light axis Laxis is called a principal plane. An imaging surface, 
on which the light from a subject is focused into an image, is defined 
with regard to the lens L. The imaging surface is located apart from 
the principal plane by the lens focal length in the direction of the 
light axis Laxis. 

[0044] The imaging element is arranged to make the light-receiving 
plane consistent with the imaging surface. The light from the 
subject accordingly passes through the lens L and is focused into an 
image on the light-receiving plane of the imaging element. 
[0045] As clearly understood from Figs. 9(A) and 9(B), the field angle 
is specified by the size of the light-receiving plane of the imaging 
element and the lens focal length. For example, in the examples of 
Figs. 9(A) and 9(B), the field angle in the case of the relatively short 
lens focal length (Fig. 9(A)) is greater than the field angle in the case 
of the relatively long lens focal length (Fig. 9(B)). 

[0046] The field angle is calculated from the lens focal length and the 
size of the light-receiving plane of the imaging element by 
trigonometric function. The lens focal length is read from the Exif 
IFD. The size of the light-receiving plane of the imaging element is 
calculated from pieces of information read from the Exif IFD, that is, 
the resolution measure of the focal plane, the width resolution of the 
focal plane, and the number of pixels in the width direction of image 
data. The number of pixels in the width direction of image data may 
be obtained by an actual count or may be determined by using the 
width of the image stored in the image file GF as a JPEG marker. 
[0047] The size of the light-receiving plane of the imaging element is 
calculated by- 



13 



(1) dividing the resolution measure of the focal plane by the 
width resolution of the focal plane (this gives the size of each pixel on 
the light-receiving plane of the imaging element; and 

(2) multiplying the size of each pixel on the light-receiving 
plane of the imaging element by the number of pixels in the width 
direction of the image data (this determines the width of the 
light-receiving plane of the imaging element). 

[0048] The CPU 231 computes the imaging area of the image data 
included in each image file GF at the time of photographing from the 
calculated field angle and the direction of the photographed image. 
[0049] Figs. 10(A) and 10(B) are descriptive views showing 
photographed areas Fl and F2 of two image data having different 
lens focal lengths at the time of photographing. Fig. 10(A) shows 
the photographed areas Fl and F2 of two image data of a subject View. 
In the description below, image files GF1 and GF2 respectively 
represent the image file having the image data of the photographing 
area Fl and the image file having the image data of the 
photographing area F2. 

[0050] Fig. 10(B) shows information on the two photographed areas 
Fl and F2, where N, E, W, and S respectively represent the north, the 
east, the south, and the west. Image directions Laxisl and Laxis2 of 
image data IM1 and IM2 at the time of photographing, which are 
respectively included in the image files GF1 and GF2, are determined 
according to the image direction information read from the GPS Info 
IFD. The two image data IM1 and IM2 are generated by 
photographing the subject View at lens focal lengths Rl and R2, 
respectively. 

[0051] Referring back to the flowchart of Fig. 7, at step S150, the 
CPU 231 performs a combine availability judgment process according 
to the computed photographed areas of the respective image data. 
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The combine availability judgment process determines whether each 
image file has combine available image data. The decision on the 
combine availability of image data depends upon the result of 
determination of whether the size of an overlap of the photographed 
areas in the width direction is equal to or greater than a 
predetermined value. In the example of Fig. 10(B), an angle 9 of not 
less than a predetermined angle (for example, 10 degrees) is specified 
as combine available. It is preferable that the predetermined angle 
as the threshold value is set according to a desired size of the overlap 
in a panoramic image composition process (step S170) discussed 
later. 

[0052] At step S160, the CPU 231 shows the images included in the 
selected multiple image files GF on the display 14. This allows the 
user to give a final decision for panoramic image composition of the 
selected multiple image data. 

[0053] Fig. 11 is a descriptive view showing a window W2 opened in 
the process of panoramic image composition, where the selected 
multiple images are displayed. Options 1 to 4 are groups of multiple 
image files that are available for generation of a panoramic image. 
The user makes a final decision on the availability for panoramic 
image composition with regard to the respective 'options'. In the 
illustration, multiple images automatically selected are shown as 
Option 1. 

[0054] Option 1 includes the images of the two image files GF1 and 
GF2. The respective images are adjusted to have a substantially 
identical size of the subject. Such size adjustment of the respective 
images facilitates the determination of whether these images are 
available for panoramic image composition. The lens focal lengths 
are used for the size adjustment of the images. 

[0055] Upon the affirmative decision on the availability for 
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panoramic image composition, the user clicks a 'Combine 1 button 
BTN on the window W2. The computer PC then starts the 
panoramic image composition process at step S170 in the flowchart of 
Fig. 7. 

[0056] Figs. 12(A) and 12(B) are descriptive views showing a process 
of combining two images into a panoramic image. Fig. 12(A) shows 
the subject View and the respective photographed areas Fl and F2 of 
the two images. Fig. 12(B) shows a resulting panoramic image PICT 
obtained by the panoramic image composition process. 
[0057] The method disclosed in Cited Reference 1 or any other 
suitable known method is applicable to combine two images into a 
panoramic image. The procedure of this embodiment carries out a 
resolution adjustment process and a trimming process, prior to the 
panoramic image composition process. 

[0058] The resolution adjustment process adjusts the resolutions of 
the two images to an identical level, after the size adjustment of the 
respective images to have the substantially identical size of the 
subject. As clearly seen in the drawing, the image data having the 
photographing area Fl and the image data having the photographing 
area F2 have an identical number of pixels but different dimensions 
of the photographed areas. 

[0059] The size adjustment of the subject accordingly causes a 
difference in resolution between these image data. For example, 
expansion of the image data of the photographing area F2 to have the 
substantially identical size of the subject with that in the image data 
of the photographing area Fl lowers the resolution of the expanded 
image data. The resolution adjustment process performs 
interpolation or another suitable processing to heighten the lowered 
resolution. 

[0060] The trimming process trims an image to a rectangular shape. 
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A concrete procedure deletes top and bottom areas of the image data 
having the photographing area F2 to be adjustable to the height of 
the image data having the photographing area Fl. This gives a 
resulting rectangular panoramic image PICT (Fig. 12(B)). 
[0061] As discussed above, the procedure of this embodiment 
automatically selects multiple image files GF having extremely high 
availability for panoramic image composition, according to the 
positional information, the lens focal length, and the direction of the 
photographed image included in the respective image files GF. This 
arrangement effectively relieves the load of the user for selection of 
combine available image data to generate a panoramic image. 

[0062] D. Modifications 

The embodiment and its applications discussed above are to be 
considered in all aspects as illustrative and not restrictive. There 
may be many modifications, changes, and alterations without 
departing from the scope or spirit of the main characteristics of the 
present invention. Some examples of possible modification are 
given below. 

[0063] D-l. In the embodiment discussed above, the positional 
information on the geographical position used for selection of image 
files is generated by utilizing the radio waves from the GPS satellites 
run by the US and the radio waves from base stations of portable 
phones. An alternative GPS system (Galileo), which is under 
development in the EU, may be used for the same purpose. In 
general, the positional information used for selection of image files in 
the invention represents the absolute position on the globe at the 
time of photographing. 

[0064] D*2. The procedure of the embodiment calculates the field 
angle in the width direction of the image data from the actual count 
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of pixels in the width direction of the image data or the number of 
pixels stored in the image file GF as the JPEG marker, the lens focal 
length, and the size of each pixel. One possible modification may 
calculate the field angle in the direction of the image from the width 
of a 35 mm film size and the 35 mm-converted lens focal length stored 
in the Exif. IFD of each image file. 

[0065] D-3. The procedure of the embodiment determines the combine 
availability for panoramic image composition according to the 
positional information at the time of photographing and the 
information on the image direction and on the lens focal length. In 
the case where the information on the lens focal length is not 
available, the procedure may select multiple image files GF having a 
difference in image direction of not greater than a preset angle. 
[0066] It is more preferable that the procedure selects multiple image 
files GF having a difference in image direction of not greater than a 
preset angle and not less than another preset angle. This 
arrangement desirably excludes image files having image data with 
no intention of the use for panoramic image composition from the 
object of selection. An identical view may be photographed many 
times. This arrangement eliminates the image data of such 
photographs from the object of selection. 

[0067] D-4. The modified procedure determines the availability of the 
image files GF for panoramic image composition according to the 
positional information at the time of photographing and the 
information on the image direction. In the case where the 
information on the image direction is not available, the procedure 
may select multiple image files GF having the distance between the 
photographing positions of the respective image data that is not 
greater than a preset level. 

[0068] D*5. The procedure of the embodiment calculates the distances 
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between the photographing positions of the respective image data 
and selects multiple image files GF according to the calculated 
distances. One modified procedure may select multiple image files 
GF having a predetermined difference in latitude or longitude (for 
example, a 1-second difference in latitude or longitude). The image 
file selection module of the invention generally selects multiple 
image files having geographical positions at the time of 
photographing within a preset distance as image files available for 
panoramic image composition. 

[0069] D-6. In the embodiment and its modified example, when the 
exposure program used for photographing is the manual mode, it is 
preferable to select multiple image files having identical settings of 
the exposure time, the shutter speed, and the aperture. 
[0070] Photographs for panoramic image composition are desirably 
taken with the identical settings of exposure in the manual mode of 
the exposure program. It is fair assumption that images taken 
under such conditions are intended to be used for panoramic image 
composition. This arrangement enhances the probability of 
selecting image files taken with the intention of the use for 
panoramic image composition. 

[0071] The mode of the exposure program, the exposure time, the 
shutter speed, and the aperture are the attribute information stored 
in the Exif IFD. 

[0072] D-7. In the embodiment and its modifications discussed above, 
a preferable procedure selects multiple image files GF photographed 
in a predetermined time period at an interval of not less than a 
preset time. 

[0073] In many cases, photographs used for panoramic image 
composition are photographed in series within a certain time period. 
This modified arrangement thus facilitates selection of multiple 
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image files GF having the higher availability for panoramic image 
composition. Setting the interval of not less than the preset time 
desirably excludes the image files GF of sequential shots of an 
identical subject from the object of selection. 

[0074] D-8. The procedure of the embodiment automatically selects 
multiple image files having high availability for panoramic image 
composition and allows the user to make a final decision on the 
actual execution of the panoramic image composition. One possible 
modification may elongate the auto execution to the panoramic image 
composition. In this modified arrangement, it is preferable to allow 
the user to switch over the execution mode between the manual 
decision and the auto execution. 

[0075] D-9. In the embodiment discussed above, the personal 
computer functions as the image file selection apparatus. The color 
printer or the digital camera may have the functions of the image file 
selection apparatus. 

[0076] When part or all of the functions of the invention are 
actualized by the software configuration, the software (computer 
programs) may be provided in a form stored in a computer readable 
recording medium. The 'computer readable recording medium' of 
this invention is not limited to portable recording media, such as 
flexible disks and CD-ROMs, but also includes internal storage 
devices incorporated in computers like various RAMs and ROMs, as 
well as external storage devices fixed to computers like hard disks. 
[0077] The scope and spirit of the present invention are indicated by 
the appended claims, rather than by the foregoing description. 
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